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HIGH PX^SURE LIFT VMiVB FOR USE IN SBMICOroUCTOR FROCBSSXHG BNVlROliMEKT 

T^m ATFn APPTJCATIQNS 

This qiplication claiins priority fiom U.S. Provisional Patent Application No. 
60/178,304 filed on Jan. 26, 2000, which is incorporated by reference. 

FIELD OF THE INVENTION 

This invention relates to the field of gate valves. More particularly, this 
invention relates to the field of gates valves intended for use in a clean environment 

. BACKGROUND OF THE INVENTION 

Typically, aloadingport of a pressure vessel uses an external door for sealing 
file loading port. One or inoreinechanicalfiisteners hold the external door to the 
pressure vessel causing fiie external door to form a seal with the pressure vessel. 
Typically, the mechanical fiisteners are chosen fiom the group including quick release 
clanqis, external self-loddng ring clamps, and bolts. The pressure vessel employing 
the external door with the mechanical fasteners poses at least two problems for a 
semiconductor wafer fab. The first problem is that the mechanical fasteners generate 
more particulate matter fiian is allowable in the semiconductor wafer fob. The second 
problem is that fastening and unfastening the mechanical fasteners requires excessive 
time for sealing the pressure vessel. The excessive time leads to inefficient 
automation of file semiconductor wafer &b. 

What is needed is a method of sealing a loading port of a pressure vessel 
which does not use external fiisteners. 

What is needed is a method of sealing a loading port of a pressure vessel 
which produces less particulate matter. 

What is needed is a mefiiod of sealing a loading port of a pressure vessel 
which results in less time for openmg and closing the pressure vessel. 
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SUMMARY OF THE INVENTION 

The present invention is a gate valve. The gate valve includes a plate, a seal, 
and a housing. The housing includes a passageway and a sealing surfece. The plate is 
coi4>led to the housing. The seaiis coupled to the plate, b operation, the plate 
occiq>ies a position selectable between a sealed position and a retracted position. In 
the sealed position, the seal seals the plate to the sealing sui&ce. In the retracted 
position, the plate does not occupy the passageway, which provides free ingress and 
egress through the passageway. In moving between the sealed position and the 
retracted position, the plate translates but does not rotate. 

RRIEF nFR CRIPnON OF THE DRAWINHS 

FIG. 1 illustrates the preferred gate valve of the present invention. 

FIG. 2 illustrates the prefeired gate valve of the present invention incorporated 
as part of a supercritical processing chamber for a semiconductor wafer. 

FIGS. 3A and 3B ilhistrates an alternative gate valve of the present invention 
incorporates as part of an altmative supercritical processing chamber for the 
semiconductor wafer. 

DETAILED DESCRIPTIO N OF THE PREFERRED EMBODIMENT 

The present invention is a gate valve intended for use in a semicoiiductor 
processing envirorunent where there is a need for sealing a high pressure from a low 
pressure and where there is a need to maintain a clean envirorunent. 

The preferred gate valve of the preset invention is illustrated in FIG. 1 . The 
preferred gate valve 10 includes a housing 12 and a plate 14. Preferably, the housing 
includes a passageway 16, a plate shaft 18, and a sealing surface 20. The plate 14 
preferably includes an o-ring groove 22 for an o-ring 24. Altenoatively, the o-ring 
groove 22 is part of tiie sealing surface 20 of the housing 12. Further alternatively, the 
o-ring 24 is replaced by any polymeric seal or other seal q)propriate for repeated 
sealing. 

Inasealedposition26, the plate 14 rests against the sealing surface 20. Ina 
retracted position 28, the plate 14 allows free passage tfarou^ the passageway 16. In 
moving between the sealed position 26 and the retracted position 28, the plate 14 
translates but does not rotate. Since the plate 14 does not rotate, particle generation is 
minimized which is highly advantageous for the clean envirorunent especially the 
semiconductor processing environment. 

The preferred gate valve 10 of the present inv^tion is further illustrated in 
FIG. 2, which shows the preferred gate valve 10 incorporated as part of a supercritical 
processing diamber 30. The siq)aicritical processing chamber 30 includes the housing 
12, the plate 14, the passageway 16, the plate shaft 18, the sealing sur&ce 20, a 
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pressure cylind^ 32, a gas handling ccmfiguration 34, and a wafer processing cavity 
36. The pressure cylinder 32 pref<^Iy includes a piston 38, a cylinder shaft 40, and 
a return spring 42. The piston 38 is coupled to the cylinder shaft 40 at an outer 
diameto: of Uie piston 38 where a piston seal (not shown) seals the piston 38 to the 
cylinder shaft 40. The piston 38 is also coupled to the plate 14 by a first rod 39. The 
return spring 42 is coupled to the piston 38 and a cylinder bottom 44. The gas 
handling configuration 34 includes an inlet/outlet port 46 and first and second valves, 
48 and 50. The first valve 48 coiq>les tiie inlet/outlet port 46 to thepiessuie cylinder 
32. The second valve couples the inlet/outlet port 46 to the wafer processing cavity 
36. 

Initially, the plate 1 4 begins in ttie retracted position 28 and the first and 
second valves, 48 and SO, begin in a closed configuration. In opoadon, the 
semiconductor wafer 52 is inserted into the wafer processing cavity 36 by a robot (not 
shown). Alternatively, the semiconductor wafer 52 is manually inserted into the 
wafer processing cavity 36. Next, the first valve 48 is opened causing the plate 14 to 
translate to the sealed position 26. Following this, the second valve 50 is opened. 
This pressurizes the wafer processing cavity 36 and causes the plate 14 to seal against 
the sealing sur&oe 20. The semiconductor wafer 36 is then processed, preferably 
using superoiitical carbon dioxide. After processing, the wafer processing cavity 36 
and flie qrlinder 32 are depressurized causing the plate 14 to translate to the retracted 
position 28. The semiconductor wafer 36 is then removed fix>m the wafer processing 
cavity 36. 

It will be readily apparent to one skilled in the art that the prefexred gate valve 
10 is £^n>priate for high pressure processing which is below supercritical conditions. 
Thus, the preferred gate valve 10 is qipropriate for any application separating a high 
pressure 6om a low pressiue. Furtha-, it will be readily ^parent to one skilled in the 
art that the pressure cylinder 32 can be replaced by an alternative actuating device 
such as an electric motor or another device which electromagneticaUy induces a force. 

An alternative pressure duunber incoiporatmg an alternative gate valve of the 
present invention is illustrated in FIGS. 3A and 3B. The altmiative pressure chamber 
30A includes the alternative gate valve lOA and an alternative wafo processing cavity 
36A. The alternative gate valve lOA includes an alternative housing 12 A, an 
alternative plate 14A, an altemative sealing surface 22A, and second and third rods, 
60 and 62. In operation, the first and second rods, 60 and 62, pull the altemative plate 
14A against the altemative sealing surfiice 22A and then the altemative wafer 
processing cavity is pressurized. After processing, the alternative wafer processing 
cavity is dq>ressurized and the altemative plate is pushed away fiom the altCTiati ve 
sealing sur&ce 22A. 

r3- 
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It will be readily ^parmt to one skilled in the art that other various 
modifications may be made to the prefmed embodiment without d^arting fiom the 
spirit and scope of the invention as defined by the s^pended claims. 
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CLAIMS 

I claim: 



1. A gate valve oonq>risixig: 

a. aplate; 

b. means far sealing coupled to die plate; and 

c. a housing comprising a passageway and a sealing snr&ce 



around fhe passageway, the plate coiq>led to the housing such that in 
operation the plate occupies a position selectable between a sealed 
position, whexe the means for sealing seals the plate against the sealing 
5urfikce» and a retracted position, where the plate does not occupy the 
passageway, and fiirdiCT sodi fiiat in operation the plate tra 
between flie sealed position and the retracted position without rotation 
of the plate. 

2. The gate.valve of daim 1 wherem tiie means fat sealing conqnises an 

o-ring. 



3- The gate valve of claim 1 further comprising a plate shaft, wherein in 

operation the plate translates through the plate shaft between the retracted 
position and the sealed position. 

4> The gate valve of claim 3 wherrin die passageway comprises a first 

rectazigular cross-section and further wherein the plate shaft comprises a 
second rectangular ai>s&-sectloxL 

5. The gate valve of claim 4 wherein the plate conqsrises a rectangular 

shape sized to translate through the plate shaft. 

6- The gate valve of claim 5 wherein the first cross*section of the 

passageway con:q)rises sufiBcient space for firee travel of a semiconductor 
substrate and a substrate handling mechanism. 

7. The gate valve of claim 1 further comprising means for moving the 
plate betwcCT the sealed positi n and the retracted positi n. 

8. The gate valve of claim 7 wherein the means for moving the plate 
comprise a pair of rods configured to pull the plate against the sealing sur£u:e 
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for positiQiiiiig the plate in the sealed position, configured to pudi die plate 
awa/ fiom die sealing sur&oe for tlie plate in the zetracted position, and 
configured to allow access through the passageway by a woikpiece fiir the 
plate in the r^iacted position. 

^- The gate valve of claim 7 ixriheran tiie means for moving the plate 

comprises a rod configured to push ttie plate against die sealing sur&ce for 
positioning ttie plate in the sealed position and configured to pull the plate 
away fiom the seating surface for jiositioning the plate in the i^iacted 
position. 

10. Thegate valve of Claim 9 wherein the means Ibr moving the plate 

comprises a pressure cylinder and fintho* v^erein the pressure cylinder is 
actuated to push the plate against the sealing surfiu:e. 

11- The gate valve of claim 10 wherein the plate seals a processing cavity 
fiom atmosphere and fiirth^ wherein a processing fluid sequentially 
press uri zes the pressure cylindo- fbm pressurizes the processing cavity. 

12- The gate valye of claim 10 wherein the means for moving the plate 
comprises a spring for returning the plate to the retracted position. 

13. The ^e valve of claim 7 wherein the means for moving the plate 

comprises a pressure cylinder. 

14- The gate valve of claim 7 wherein the means for moving the plate 

conq)rises a spring. 

1^* The gate valve of claim 7 wherein the means for moving the plate 

comprises an electric motor. 

1^- The gate valve of claun 7 ^xiierem the means for moving the plate 

utilizes an electromagnetically induced force. 

17. A gate valve comprising: 

a. a plate; 

means for sealing coupled to the plate; 
c. a pressure cylinder coupled to the plate; 
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d. a housing comprising a passageway and a sealing surface 

around flie passageway, the pressure cylinder coiq>led t the housing 
sudi that in opmtion the pressure i^linder positions &e plate 
position selectable betweoi a sealed position, whm the means for 
sealing seals the plate against tfie sealing surfiu^e, and aretnuAed 
position, yAicxc ttie plate does not occupy the passageway, and fiirflier 
such that in operation the pressure cylinder translates the plate between 
the sealed position and the retracted position wifliout rotation of the 
plate; and 

®- ittcans for actuating the pressure cylinder comprising a 

processii^ fluid such that in operation the processing fluid sequentially 
pressurizes flie pressure cytindear to position the plate in the sealed 
position and then pressurizes a processing cavity. 

A mediod of sealing a woiiq>iece mtrance to a higjh pressure 
processing cavity comprising the steps o£ 

a. tnmslatii^ a plate withom rotation fiom a retracted position 
through to a sealing piosition; 

b. pressing the plate in the sealing position to a sealing sur&ce 
encircling the workpiece entrance; and 

c. pressurizing the high pressure processing cavi^. 

The method of claim 18 wherein flie steps of translating the plate and 
pressmg flie plate comprise pressurizmg a pressure cylinder with a processing 
gas and furflier wherein the step of pressurizing the Mgh pressure proce^ 
cavity conqnises pressurizing the high pressure cavity with the processmg gas. 
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